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(54) COLOR IMAGE PICKUP DEVICE 

(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a color image pickup device in which an image pickup element is used for 
still image pickup with high resolution and for moving image pickup. 

SOLUTION: When an output signal of an image pickup element with an optical color filter arranged to a front face is 
read without interleaving according to an output signal of a mode selection means 7, after prescribed signal is 
processed by a signal processing circuit 4, the processed signal is outputted to a high definition image output device 5 
as a still image signal. When the output signal is read with interleaving, after the signal processing circuit 4 conducts 
prescribed signal processing, the result is outputted to a moving image output device 6 as a moving image signal. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The image sensor which consists of two or more pixels arranged in the shape of a matrix, and the color filter 
which it has arranged [ color filter ] in the front face of this image sensor, and made two or more colors correspond to 
said each pixel, The read-out means for reading the signal of two or more above-mentioned pixels corresponding to 
each color of the above-mentioned color filter, A mode selection means to choose whether it thins out and reads from 
said two or more pixels or it reads, without thinning out is provided. Color image pick-up equipment characterized by 
the same thing by the case where it reads without thinning out with the case where the sequence of the color of the 
above-mentioned color filter arranged in the front face of the pixel corresponding to the read signal thinned out and 
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reads. 

[Claim 2] Color image pick-up equipment according to claim 1 characterized by adding and reading the signal of the 
pixel corresponding to the color filter of the approaching same color when the mode which lengthens between the 
above and is read is chosen. 

[Claim 3] The array of the above-mentioned color filter is color image pick-up equipment according to claim 1 
characterized by being a Bayer array. 

[Claim 4] The array of the above-mentioned color filter is color image pick-up equipment according to claim 1 
characterized by being a color difference sequential array. 

[Claim 5] The image sensor which consists of two or more pixels arranged in the shape of a matrix, and the color filter 
of the primary color which it has arranged [ primary color ] in the front face of this image sensor, and made two or 
more colors correspond to each above-mentioned pixel, The read-out means which reads the signal of two or more 
above-mentioned pixels corresponding to each color of said color filter, When the mode which possesses a mode 
selection means to choose whether the above-mentioned read-out means thins out and reads from said two or more 
pixels or it reads, without thinning out, and thins out and reads it is chosen It is color image pick-up equipment 
characterized by outputting the signal of primary color when reading without outputting and thinning out the signal of 
the complementary color by adding the output signal of the above-mentioned pixel corresponding to said color filter of 
an approaching different color. 

[Claim 6] The array of the above-mentioned color filter is color image pick-up equipment according to claim 5 
characterized by being an INTARAIN array. 

[Claim 7] Claim 1 ** characterized by not thinning out the output of the above-mentioned image sensor, reading it in 
photoing the above-mentioned still picture, and thinning out and reading the output of the above-mentioned image 
sensor in photoing an animation is color image pick-up equipment according to claim 5. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates read-out actuation of the output signal of the solid state image sensor 
which prepared the optical color filter (it is hereafter written as a color filter.) in each pixel of an image sensor to 
switchable veneer-type color image pick-up equipment. 
[0002] 

[Description of the Prior Art] The color solid state image sensor (it is hereafter written as an image sensor.) is used 
with various visual equipments, such as an electronic "still" camera which photos the video camera which photos an 
animation, and a still picture, 

[0003] Although put in practical use in recent years in the electronic "still" camera with which a millions of pixels image 
sensor is developed by advance of semiconductor technology, and high resolution is demanded, even if it is the 
camera of high resolution with which the number of pixels exceeds such millions of pixels, it may be required that an 
animation (it is not necessary to be necessarily high resolution) can be photoed. However, the camera of such high 
resolution is an object for still pictures, and cannot photo an animation. This will be because the time amount taken to 
read the signal of an image sensor in proportion to it increases, if the number of pixels increases. 
[0004] In order to solve this problem, when an animation was picturized conventionally, the read-out frequency of the 
signal of an image sensor was made higher than the read-out frequency in the case of picturizing a still picture, and 
techniques, such as lessening the number of pixels substantially by thinning out the signal of an image sensor etc., 
and reading, were proposed. 
[0005] 

[Problem(s) to be Solved by the Invention] However, with the technique which changes the read-out frequency of the 
signal of the above-mentioned image sensor, and is read on a high frequency, when the resolution demanded 
becomes high and drive frequency becomes high, many technical problems occur on utilization, such as responsibility, 
power consumption, etc. of a circuit. 

[0006] for example, the number of pixels for Hi-Vision ~ the drive frequency of a 2 million pixels (2000x1000) image 
sensor - 74MHZ(s) it is -- drive frequency in case the number of pixels is a 4 million pixels (2000x2000) image sensor 
- 1 48MHZ(s) ** it becomes the very high frequency to say. 
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[0007] Moreover, when it thins out in 1/2n (n: natural number) horizontally and vertically since the general color 
difference serial mode and the Bayer method made the base unit 8 pixels of 2 (Ievel)x4 (perpendicular) in the array of 
a color filter and the array is repeated for example, only the signal of a specific color is read and a color image pick-up 
cannot be performed. 

[0008] This invention is made paying attention to the trouble of the conventional technique which was mentioned 
above, and it aims at offering color image pick-up equipment usable also as an object for an animation image pick-up 
while an image sensor with many pixels is used for it as an object for the still picture image pick-up of high resolution 
by changing the read-out method of the output signal. 
[0009] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the color image pick-up equipment 
of this invention according to claim 1 The image sensor which consists of two or more pixels arranged in the shape of 
a matrix, and the color filter which it has arranged [ color filter ] in the front face of this image sensor, and made two or 
more colors correspond to said each pixel, The read-out means which reads the signal of two or more above- 
mentioned pixels corresponding to each color of the above-mentioned color filter, A mode selection means to choose 
whether it thins out and reads from two or more above-mentioned pixels or it reads, without thinning out is provided. It 
is characterized by the same thing by the case where did not thin out with the case where the sequence of the color of 
the above-mentioned color filter arranged in the front face of the pixel corresponding to the read signal thinned out 
and reads, but it reads. 

[0010] Here, the color image pick-up equipment of the claim 1 above-mentioned publication can add the following 
configurations. 

[001 1] When it thins out and the mode to read is chosen, it is characterized by adding the output signal of the above- 
mentioned pixel corresponding to the above-mentioned color filter of the approaching same color. 
[0012] It is characterized by the array of the above-mentioned optical color filter being a Bayer array. 
[0013] It is characterized by the array of the above-mentioned optical color filter being a color difference sequential 
array. 

[0014] Moreover, the color image pick-up equipment of this invention according to claim 5 The image sensor which 
consists of two or more pixels arranged in the shape of a matrix, and the color filter of the primary color which it has 
arranged [ primary color ] in the front face of this image sensor, and made two or more colors correspond to each 
above-mentioned pixel, The read-out means which reads the signal of two or more above-mentioned pixels 
corresponding to each color of said color filter, When the mode which possesses a mode selection means to choose 
whether it thins out and reads from said two or more pixels or it reads, without thinning out, and thins out and reads it 
is chosen When reading without outputting and thinning out the signal of the complementary color by adding the 
output signal of the above-mentioned pixel corresponding to said color filter of an approaching different color, it is 
characterized by outputting the signal of primary color. 

[0015] Here, the color image pick-up equipment of the claim 5 above-mentioned publication can add the following 
configurations. 

[0016] It is characterized by the array of the above-mentioned color filter being an INTARAIN array. 

[0017] Moreover, above-mentioned claim 1 and color image pick-up equipment according to claim 5 can add the 

following configurations. 

[0018] When reading without thinning out the output of the above-mentioned image sensor in photoing the above- 
mentioned still picture, and photoing an animation, it is characterized by thinning out and reading the output of said 
image sensor. 
[0019] 

[Embodiment of the Invention] The color image pick-up equipment of the gestalt of operation of the 1st of this 
invention When reading the charge which has arranged the color filter which made two or more colors correspond to 
said each pixel, and was accumulated in two or more above-mentioned pixels corresponding to each color of said 
color filter to the front face of the image sensor which consists of two or more pixels arranged in the shape of a matrix, 
A mode selection means to choose whether it thins out and reads from said two or more pixels or it reads, without 
thinning out is established. By the case where it reads without thinning out with the case where the sequence of the 
color of said color filter arranged in the front face of the pixel corresponding to the read signal thinned out and reads, it 
reads so that similarly. 

[0020] In the color image pick-up equipment of the gestalt of implementation of the above 1st, if the output signal of 
said pixel corresponding to said color filter of the approaching same color is added when it thins out and the mode to 
read is chosen, the response of opening can be reduced substantially and generating of clinch distortion can be 
controlled. 
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[0021] Moreover, although the array of a color filter generally made the base unit 8 pixels of 2 (Ievel)x4 
(perpendicular) and the array is repeated In this case, while using the so-called thing of the X-Y addressing method 
which can read the signal of the pixel of arbitration as the above-mentioned image sensor If Bayer array ** carries out 
the array of the above-mentioned color filter to a color difference sequential array, the control circuit for choosing and 
adding only the signal of the pixel of the same color as mentioned above out of two or more pixels belonging to the 
above-mentioned base unit can be simplified. 

[0022] The color image pick-up equipment of the gestalt of operation of the 2nd of this invention The color filter of the 
primary color which made two or more colors correspond to the front face of the image sensor which consists of two 
or more pixels arranged in the shape of a matrix at said each pixel is arranged. When reading the charge 
accumulated in two or more above-mentioned pixels corresponding to each color of the above-mentioned color filter, 
When the mode which establishes a mode selection means to choose whether it thins out and reads from two or more 
above-mentioned pixels or it reads, without thinning out, and thins out and reads it is chosen When reading without 
outputting and thinning out the signal of the complementary color by adding the output signal of the above-mentioned 
pixel corresponding to said color filter of an approaching different color, the signal of primary color is outputted. 
[0023] In this case, while using the thing of an X-Y addressing method as an image sensor, the control circuit for 
adding the output signal of the pixel corresponding to the color filter of a different color which arranges [ INTARAIN-] 
then approaches [ above-mentioned ] the array of the above-mentioned color filter can be simplified. 
[0024] Moreover, in the color image pick-up equipment of the gestalt of the 2nd operation, the 1st ** of the above can 
offer color image pick-up equipment usable also as an object for an animation image pick-up while using an image 
sensor with many pixels as an object for the still picture image pick-up of high resolution by thinning out and reading 
the output of an image sensor, when reading without thinning out the output of an image sensor in photoing a still 
picture, and photoing an animation. 
[0025] 

[Example] Next, the example of this invention is explained, referring to a drawing. Drawing 1 is drawing showing the 
configuration of the color image pick-up equipment concerning the gestalt of the 1st and operation of the 2nd of this 
invention. 

[0026] In this drawing, behind the taking lens 1 for carrying out image formation of the photographic subject light, a 
color filter is arranged in a front face and the image sensor 2 which consists of two or more pixels arranged in the 
shape of a matrix is arranged. It connects with the above-mentioned image sensor 2, and the drive control circuit 3 
supplies various signals required for the drive of an image sensor 2. Moreover, the output of the above-mentioned 
image sensor is connected to the digital disposal circuit 4 for changing into a desired picture signal. The output of a 
digital disposal circuit 4 is connected to the highly minute drawing output units 5, such as a high resolution monitor 
which is a still picture, and the animation output units 6, such as an NTSC monitor. It connects with the above- 
mentioned digital disposal circuit 7 and the above-mentioned drive control circuit 3, and the mode selection means 7 
changes a still picture/animation. Here, when a still picture is chosen, the output signal of the above-mentioned digital 
disposal circuit 4 is outputted to the above-mentioned highly minute drawing output unit 5, and when an animation is 
chosen, the output signal of the above-mentioned digital disposal circuit 4 is outputted to the above-mentioned 
animation output unit 6. 

[0027] In the color image pick-up equipment constituted as mentioned above, when a still picture is chosen by the 
mode selection means 7, the drive control circuit 3 carries out drive control of the image sensor 2 so that it may read 
without thinning out, and outputs the output signal to a digital disposal circuit 4. In a digital disposal circuit 4, it 
changes into the video signal of a request of the above-mentioned output signal, and outputs to the highly minute 
drawing output unit 5, and a still picture is displayed. 

[0028] On the other hand, when an animation is chosen by the mode selection means 7, the drive control circuit 3 
carries out drive control of the image sensor 2 so that it may thin out and read, and outputs the output signal to a 
digital disposal circuit 4. In a digital disposal circuit 4, it changes into the video signal of a request of the above- 
mentioned output signal, and outputs to the animation output unit 6, and an animation is displayed. 
[0029] Drawing 2 is drawing showing the configuration of the above-mentioned image sensor 2. There is a thing of the 
so-called X-Y addressing method which can choose the pixel of the location of arbitration other than CCD (Charge 
Coupled Device) which reads the signal of a pixel in predetermined sequence from two or more pixels, and can read a 
signal in an image sensor. The above-mentioned image sensor 2 used for this invention is the thing of this X-Y 
addressing method. 

[0030] In this drawing, each pixel 8 arranged in the shape of a matrix consists of optical diode connected to one 
terminal of the solid state switch which is not illustrated and this solid state switch. It connects mutually and each 
control terminal of the above-mentioned solid state switch prepared in each pixel on the same level is connected to 
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the perpendicular signal output lines y1 , y2, and y3 of the vertical-scanning shift register 9, and ... for every train. 
Moreover, it connects mutually and each other-end child of the above-mentioned switch formed in each pixel of a 
companion is connected to one terminal of the solid state switch sw1 controlled by the level signal output line x1 of the 
horizontal scanning shift register 9, x2, x3, and ... for every line, sw2sw3, and ... The above-mentioned solid state 
switches sw1 , sw2, and sw3 and the other-end child of ... are connected to the output signal line 1 1 . 
[0031] The signal which was constituted as mentioned above and which is the pixel of the line which the solid state 
switch which set and was prepared in each above-mentioned pixel with the output signal from the vertical-scanning 
shift register 9 turned on image sensor 2 is read to the output line of each train to which the pixel is connected. This 
signal is read from an output terminal one by one through the above-mentioned switches sw1 , sw2, and sw3 and ... 
which are driven with the horizontal scanning shift register 10. It is also possible to choose which of the vertical- 
scanning shift register 9 and the horizontal scanning shift register 10 or the pixel of the plurality [ ** ] in both on the 
other hand, to mix the signal of two or more pixels and to read at this time. For example, if one line and three lines are 
chosen with the vertical-scanning shift register 9 and four trains and six trains are chosen with the horizontal scanning 
shift register 10, the 4-pixel signal of (4 (train), 1 (line)), (4, 3), (6, 1), and (6, 3) will be added and read. 
[0032] One example of the color filter of the image sensor 2 applied to the gestalt of operation of the 1st of this 
invention at drawing 3 is shown. 

[0033] The array of the color filter shown in this drawing is a well-known Bayer array. As shown in this drawing, the 
checkered one half of RGB is divided into division into equal parts by R and B by one half in the remainder by G. The 
output signal of the image sensor 2 which has arranged the color filter of such an array in the front face is thinned out 
for a horizontal and a perpendicular to one fourth, and the number of pixels to read is made into 1/16. It thins out 
simply. The signal of (train and y x Lines) In this case, (1 1) (9 (5 1) 1), (1 5), (5, 5), (9, 5), and ... having read in 
order of; (1 9), (5, 9), (9, 9), and ... if - since only the signal of G is outputted, a color image pick-up cannot be 
performed. Then, the signal of the color specified out of this base unit was horizontally read by making 4 pixels 16 
pixels into a base unit to 4 pixels and a perpendicular direction. The number of the signals to read is the same as the 
case where it thins out simply, and the time amount taken to acquire the signal of one screen is shortened to 1/16. 
[0034] Here, the Yth base unit is horizontally set to [X, Y] to the Xth perpendicular direction. 
[0035] In reading the signal of the base unit of [1,1], it chooses one line and three lines in the output signal of the 
vertical-scanning shift register 9 as coincidence. In this condition, one train and three trains are chosen as 
coincidence with the output signal of the horizontal scanning shift register 10. Thereby, only 4 pixels only of picture 
signals corresponding to the color filter of G of (1 , 1 ), (3, 1 ), (1 , 3), and (3, 3) are added, and they are read. Next, in 
order to read the signal of the base unit of [2, 1], six trains and eight trains are chosen as coincidence with the output 
signal of the horizontal scanning shift register 10 in the condition [ having chosen one line and three lines in the output 
signal of the vertical-scanning shift register 9 as coincidence ]. Thereby, only 4 pixels only of signals of the pixel 
corresponding to the color filter of R of (6, 1 ), (8, 1 ), (6, 3), and (8, 3) are added, and they are read. 
[0036] Like the following, the output signal of the vertical-scanning shift register 9 and the output signal of the 
horizontal scanning shift register 10 are controlled so that the picture signal corresponding to the color filter of G and 
R is added by 4 pixels by turns and read. 

[0037] Next, in reading the signal of the base unit of [1 , 2], where six lines and eight lines in the output signal of the 
vertical-scanning shift register 9 are chosen as coincidence, it chooses one train and three trains as coincidence with 
the output signal of the horizontal scanning shift register 10. Thereby, only 4 pixels only of picture signals 
corresponding to the color filter of B of (1 , 6), (3, 6), (1,8), and (3, 8) are added, and they are read. Next, in order to 
read the signal of the base unit of [2, 2], six trains and eight trains are chosen as coincidence with the output signal of 
the horizontal scanning shift register 10 in the condition [ having chosen six lines and eight lines in the output signal of 
the vertical-scanning shift register 9 as coincidence ]. Thereby, only 4 pixels only of picture signals corresponding to 
the color filter of G of (6, 6), (8, 6), (6, 8), and (8, 8) are added, and they are read. 
[0038] Like the following, the output signal of the vertical-scanning shift register 9 and the output signal of the 
horizontal scanning shift register 10 are controlled so that the picture signal corresponding to the color filter of B and 
G is added by 4 pixels by turns and read. 

[0039] As mentioned above, when reading the signal of the odd-numbered base unit perpendicularly, the output signal 
of the vertical-scanning shift register 9 and the output signal of the horizontal scanning shift register 10 are controlled 
to add G and 4 pixels R perpendicularly by turns, and to read them to it like the case where the signal of the 1st base 
unit is read. Moreover, when reading the signal of the even-numbered base unit perpendicularly, the output signal of 
the vertical-scanning shift register 9 and the output signal of the horizontal scanning shift register 10 are controlled to 
add B and 4 pixels G perpendicularly by turns, and to read them to it like the case where the signal of the 2nd base 
unit is read. 
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[0040] The output signal of the image sensor 2 read by the above becomes the output signal and equivalence of an 
image sensor which have the array of a color filter which is illustrated to drawing 3 (b). Since the array of the color 
filter of drawing 3 (b) serves as the thing and analog which are illustrated to drawing 3 (a), a color picture can be 
obtained using the same digital disposal circuit as the case where all pixels are read. 

[0041] Moreover, since it is equivalent to the number of pixels having decreased to 1/16, the time amount taken to 
acquire the signal of one screen is shortened to 1/16. Therefore, when all pixels are read, read-out of a signal takes 
time amount, and photography of an animation is attained even if it is the camera in which animation photography is 
impossible. For example, the number of pixels is 20MHZ(s) about a 4 million pixels (2000x2000) image sensor. When 
driving, since time amount required to read all pixels is (2000x2000) / (20x106) = 0.2 seconds, it is 5 screens / second 
and an animation cannot be photoed. However, photography of 80 screens / second is attained by thinning out a pixel 
as mentioned above. What is necessary is to decide drive frequency to suit specification, such as NTSC, in fact, and 
just to make it display on a monitor etc. 

[0042] Moreover, although the picture signal for 4 pixels is horizontally added and read to 4 pixels and a perpendicular 
direction out of the base unit which consists of 4 pixels 16 pixels in the example shown in above-mentioned drawing 3 , 
the number of pixels to add is not limited to 4 pixels. However, since the sampling period of an image becomes large 
when thinning out and outputting an image, it is desirable to add two or more pixels like the above-mentioned example, 
in order to prevent generating of clinch distortion, and to reduce the response of opening. 
[0043] Moreover, compared with the case of the INTARAIN array mentioned later, addition control of the signal of a 
pixel becomes easy as above-mentioned by making into a Bayer array the array of the color filter in the example 
shown in above-mentioned drawing 3 . 

[0044] Other examples of the color filter of the image sensor 2 applied to the gestalt of operation of the 1 st of this . 
invention at drawing 4 are shown. 

[0045] The array of the color filter shown in this drawing (a) is a well-known color difference sequential array, and 
each color filter of Ye(Yellow) Mg(Magenta) Cy(Cyan)G (Green) is divided into division into equal parts, respectively, 
and is arranged. The output signal of the image sensor 2 which has arranged the color filter of such an array in the 
front face is thinned out for a horizontal and a perpendicular to one fourth, and the number of pixels to read is made 
into 1/16. It thins out simply. The picture signal of (train and y x Lines) In this case, (1 1), (5 One) ...; (1 5), (5, 5), (9, 5), 
and ... having read in order of; (1 9), (5, 9), (9, 9), and ... if -- since only the picture signal corresponding to the color 
filter of Ye is outputted, a color image pick-up cannot be performed (9 1). Then, the signal of the color specified out of 
this base unit was horizontally read by making 4 pixels 16 pixels into a base unit to 4 pixels and a perpendicular 
direction. The number of the signals to read is the same as the case where it thins out simply, and the time amount 
taken to acquire the signal of one screen is shortened to 1/16. 

[0046] In reading the signal of the base unit of [1,1], it chooses three lines in the output signal of the vertical-scanning 
shift register 9. In this condition, one train and three trains are chosen as coincidence with the output signal of the 
horizontal scanning shift register 10. Thereby, only 2 pixels only of signals of the pixel corresponding to the color filter 
of Ye of (1 , 3), and (3, 3) are added, and they are read. Next, in order to read the signal of the base unit of [2, 1], three 
lines in the output signal of the vertical-scanning shift register 9 are in a condition [ having chosen ], and chooses six 
trains and eight trains as coincidence with the output signal of the horizontal scanning shift register 10. Thereby, only 
2 pixels only of signals of the pixel corresponding to the color filter of Cy of (6, 3), and (8, 3) are added, and they are 
read. 

[0047] Like the following, the output signal of the vertical-scanning shift register 9 and the output signal of the 
horizontal scanning shift register 10 are controlled so that the picture signal corresponding to the color filter of Ye and 
Cy is added by 2 pixels by turns and read. 

[0048] Next, in reading the signal of the base unit of [1 , 2], where six lines in the output signal of the vertical-scanning 
shift register 9 are chosen, it chooses one train and three trains as coincidence with the output signal of the horizontal 
scanning shift register 10. Thereby, only the picture signal corresponding to the color filter of Mg of (1, 6), and (3, 6) is 
added by 2 pixels, and is read. Next, in order to read the signal of the base unit of [2, 2], six lines in the output signal 
of the vertical-scanning shift register 9 are in a condition [ having chosen ], and chooses six trains and eight trains as 
coincidence with the output signal of the horizontal scanning shift register 10. Thereby, only the picture signal 
corresponding to the color filter of G of (6, 6), and (8, 6) is added by 2 pixels, and is read. 
[0049] Like the following, the output signal of the vertical-scanning shift register 9 and the output signal of the 
horizontal scanning shift register 10 are controlled so that the picture signal corresponding to the color filter of Mg and 
G is added by 2 pixels by turns and read. 

[0050] Like the above, perpendicularly, like the 1st, the output signal of the vertical-scanning shift register 9 and the 
output signal of the horizontal scanning shift register 10 are controlled by the signal of the 3rd base unit to add Ye and 
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2 pixel of C(ies) by turns, and to be read so that G and 2 pixels of Mg are added by turns and the signal of the 4th 
base unit is read. 

[0051] The output signal of the read image sensor 2 becomes the output signal and equivalence of an image sensor 
which have the array of a color filter which is illustrated to drawing 4 (b) by repeating how reading the signal of the 4th 
base unit perpendicularly from the 1st as mentioned above. Since the array of the color filter of drawing 4 (b) serves 
as the thing and analog which are illustrated to drawing 4 (a), the completely same effectiveness as the case of the 
example of the above-mentioned Bayer array is done so. 

[0052] The example of the color filter of the image sensor 2 applied to the gestalt of operation of the 2nd of this 
invention at drawing 5 is shown. 

[0053].The array of the color filter shown in this drawing (a) is a well-known INTARAIN array. In the INTARAIN array, 
like an NTSC signal, the direction of a horizontal scanning is continuation, and each pixel which shares three colors of 
R, G, and B in the case of a scanning mode with the discontinuous direction of a vertical scanning is the process 
changed into a TV signal from an optical image, and it is arranged so that an optical image and the three-primary- 
colors picture signal of R, G, and B which were detected may be in agreement in similarity. Therefore, the color gap 
has the description which is not produced at all between three-primary-colors video signals. 
[0054] A horizontal and a perpendicular thin out the output signal of the image sensor 2 which has arranged the color 
filter arranged as mentioned above in the front face to one fourth. When making the number of pixels to read into 1/16, 
as the example of above-mentioned drawing 3 and drawing 4 explained by the way, 4 pixels 16 pixels are horizontally 
made into a base unit to 4 pixels and a perpendicular direction. If the signal of the color specified out of this base unit 
is read, the number of the signals to read will be the same as the case where it thins out simply, and the time amount 
taken to acquire the signal of one screen will be shortened to 1/16. 

[0055] Here, the Yth base unit is horizontally set to [X, Y] to the Xth perpendicular direction. In reading the signal of 
the base unit of [1,1], it chooses one line and three lines in the output signal of the vertical-scanning shift register 9 as 
coincidence. In this condition, one train and two trains are chosen as coincidence with the output signal of the 
horizontal scanning shift register 10. Thereby, only the picture signal corresponding to the color filter of G of (1 , 1), 
and (1 , 3) and the picture signal corresponding to the color filter of R of (2, 1 ), and (2, 3) are added by 4 pixels, and 
are read as a picture signal corresponding to the color filter of Ye. 

[0056] Next, in order to read the signal of the base unit of [2, 1], seven trains and eight trains are chosen as 
coincidence with the output signal of the horizontal scanning shift register 10 in the condition [ having chosen one line 
and three lines in the output signal of the vertical-scanning shift register 9 as coincidence ]. Thereby, the picture signal 
corresponding to the color filter of G of (7, 1 ), and (7, 3) and the picture signal corresponding to the color filter of B of 
(8, 1), and (8, 3) are added by 4 pixels, and are read as a picture signal of Cy. 

[0057] Like the following, the output signal of the vertical-scanning shift register 9 and the output signal of the 
horizontal scanning shift register 10 are controlled so that the picture signal corresponding to the color filter of Ye and 
Cy is read by turns. 

[0058] Next, in reading the signal of the base unit of [1 , 2], where six lines and eight lines in the output signal of the 
vertical-scanning shift register 9 are chosen as coincidence, it chooses one train and three trains as coincidence with 
the output signal of the horizontal scanning shift register 10. Thereby, only the picture signal corresponding to the 
color filter of R of (1 , 6), and (1 , 8) and the picture signal corresponding to the color filter of B of (3, 6), and (3, 8) are 
added by 4 pixels, and are read as a picture signal corresponding to the color filter of Mg. 
[0059] Next, in order to read the signal of the base unit of [2, 2], six trains and eight trains are chosen as coincidence 
with the output signal of the horizontal scanning shift register 10 in the condition [ having chosen six lines and eight 
lines in the output signal of the vertical-scanning shift register 9 as coincidence ]. Thereby, the picture signal 
corresponding to the color filter of G of (7, 1), and (7, 3) and the picture signal corresponding to the color filter of G of 
(6, 6), (6, 8), (8, 6), and (8, 8) are added by 4 pixels, and are read. 

[0060] Like the following, the output signal of the vertical-scanning shift register 9 and the output signal of the 
horizontal scanning shift register 10 are controlled so that the picture signal corresponding to the color filter of Mg and 
G is read by turns. 

[0061] moreover, the picture signal on the 3rd base unit and corresponding to [ to a perpendicular direction ] the color 
filter of Ye and Cy by the same control - moreover, in the 4th base unit, the picture signal corresponding to the color 
filter of G and Mg is read perpendicularly by turns, respectively. 

[0062] The output signal of an image sensor 2 becomes the output signal and equivalence of an image sensor which 
have the array of the color filter of the color difference serial mode of the complementary color which is illustrated to 
drawing 5 (b) by repeating the above ways of reading the signal of the 1st to the 4th base unit perpendicularly. 
[0063] Since the number of pixels decreases to 1/16 substantially by thinning out a pixel as mentioned above, the time 
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amount taken to acquire the signal of one screen is shortened to 1/16. Therefore, when all pixels are read, read-out of 
a signal takes time amount, and photography of an animation is attained even if it is the camera in which animation 
photography is impossible. 

[0064] Moreover, although the picture signal for 4 pixels is horizontally added and read to 4 pixels and a perpendicular 
direction out of the base unit which consists of 4 pixels 16 pixels in the example shown in above-mentioned drawing 5 , 
the number of pixels to add is not limited to 4 pixels. However, since the sampling period of an image becomes large 
when thinning out and outputting an image, it is desirable to add two or more pixels like the above-mentioned example, 
in order to prevent generating of clinch distortion, and to reduce the response of opening. 
[0065] Moreover, the digital disposal circuit for acquiring an NTSC output signal can use the color filter of an easy 
color difference serial mode as an animation, using the color filter of RGB primary color advantageous to color 
reproduction nature as a still picture of high resolution in the example shown in above-mentioned drawing 5 . 
[0066] Moreover, compared with a Bayer array etc., addition control of the signal of a pixel becomes easy by 
considering the array of the color filter applied to the example shown in above-mentioned drawing 5 as an INTARAIN 
array. 

[0067] Moreover, if m and n are made into 2a and 2b (a and b are the natural number), respectively as shown in the 
example of above-mentioned drawing 3 - drawing 5 when a base unit is horizontally constituted from m and a mxn 
pixel of a perpendicular direction n, since the circuit which made the binary number the unit fundamentally can 
constitute the circuit for choosing the pixel in the vertical-scanning shift register 9 of drawing 2 , and the horizontal 
scanning shift register 10, circuitry becomes easy. 

[0068] In the example of drawing 3 explained in full detail above - drawing 5 , you may read by interlace, without being 
limited to this method, although the signal is read by non-interlaced one. 

[0069] Moreover, in the example of above-mentioned drawing 3 and drawing 4 , although read-out sequence of the 
picture signal corresponding to each color of the color filter in the case of thinning out and reading a pixel was made 
the same as that of the case where the picture signal of all pixels is read, sequence may be changed and read. 
[0070] 

[Effect of the Invention] According to this invention, it is used with a gestalt which was explained in full detail above, 
and effectiveness which is indicated below is done so. 

[0071] By carrying out as [ similarly ] by the case where did not thin out with the case where the sequence of the color 
of the above-mentioned optical color filter arranged in the front face of the read pixel thinned out and reads, but it 
reads, a digital disposal circuit can be common-use-ized and the purpose of above-mentioned this invention can be 
attained by easy circuitry. 

[0072] When reading without thinning out, and outputting and thinning out the signal of the complementary color by 
adding the output signal of the above-mentioned pixel corresponding to said optical color filter of an approaching 
different color when reading, moreover, by outputting the signal of primary color The same NTSC output signal as the 
case where the color filter of a color difference serial mode is used is acquired by the digital disposal circuit easy 
when it thins out, and when not thinning out, the still picture of high resolution can be obtained, using the color filter of 
RGB primary color advantageous to color reproduction nature. 

[0073] Moreover, it thins out, and when reading, generating of clinch distortion can be suppressed by adding the 
output signal of each pixel of an image sensor. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram of the image pick-up equipment concerning this invention. 
[Drawing 2| It is the block diagram of the image sensor 2 concerning this invention. 

[Drawing 3] It is drawing showing the example of the color filter concerning the gestalt of operation of the 1st of this 
invention. 

[Drawing 4] It is drawing showing the example of the color filter concerning the gestalt of operation of the 1st of this 
invention. 

[Drawing 5] It is drawing showing the example of the color filter concerning the gestalt of operation of the 2nd of this 
invention. 

[Description of Notations] 
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1 Taking Lens 

2 Image Sensor 

3 Drive Control Circuit 

4 Digital Disposal Circuit 

5 Highly Minute Drawing Output Unit 

6 Animation Output Unit 

7 Mode Selection Means 
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